than  the  averages  presented  in  this  study. 
The  instantaneous  variations  may  be  impor¬ 
tant  in  soil  erosion.  The  relationship  be¬ 
tween  kinetic  energy  and  soil  detachment  is 
sometimes  nonlinear  and  subject  to  thresh¬ 
old  values.  Consequently,  two  rainfall  events 
that  have  different  sequences  of  kinetic 
energy  flux  but  identical  cumulative  kinetic 
energy  may  lead  to  considerably  different 
rates  of  soil  detachment  (25).  Thus,  average 
drop-size  distribution  functions,  which  mask 
temporal  variations  in  kinetic  energy,  may 
lead  to  inaccurate  estimates  of  erosion. 
Description  of  instantaneous  variations  in 
rainfall  energy  may  be  useful  in  erosion 
estimation  and  may  be  obtained  by  analyses 
of  instantaneous  drop-size  distributions. 
These  analyses  are  recommended  for  future 
research.  Additionally,  raindrop  detachment 
equations  need  to  be  verified  under  natural 
rainfall  conditions.  Finally,  reports  of  ex¬ 
tremely  large  rainfall  energies  in  West  Africa 
{10,  It)  deserve  further  investigation. 

REFERENCES  CITED 

1.  Beard,  K.  V.  1976.  Terminal  velocity  and  shape 
of  cloud  precipitation  drops  aloft.  J.  Atmos.  Sci. 
31:  851-864. 

2.  Beard,  K.  V.  1985.  Simple  altitude  adjustments 
to  raindrop  velocities  for  doppler  radar  analysis. 
J.  Atmos,  and  Oceanic  Tech.  2(4):  468-471. 

3.  Carter,  C.  E.,  J.  D.  Greer,  H.  J.  Brand,  and  J. 
M.  Floyd.  1974.  Raindrop  characteristics  in 
south  central  United  States.  Trans.,  ASAE  17(6): 
1,033-1,037. 

4.  Foster,  G.  R.,  L.  J.  Lane,  M.  A.  Nearing,  S. 
C.  Finkner,  and  D.  C.  Flanagan.  1989.  Erosion 
component.  In  L.  J.  Lane  and  M.  A.  Nearing 
[eds.]  USDA  Water  Erosion  Prediction  Project: 


Hillslope  Profile  Model  Documentation.  Rpt. 
No.  2.  Nat.  Soil  Erosion  Res.  Lab.,  West 
Lafayette,  Ind. 

5.  Hinkle,  S.  E.,  D.  F.  Heermann,  and  M.  C.  Blue. 
1987.  Falling  water  drop  velocities  at  1570  m 
elevation.  Trans.,  ASAE  3(X1):  94-100. 

6.  Hudson,  N.  W.  1981.  Soil  conservation.  Cor¬ 
nell  Univ.  Press,  Ithaca,  N.Y.  324  pp. 

7.  Jones,  D.M.A.,  and  L.  A.  Dean.  1951  A  rain¬ 
drop  camera.  Res.  Rpt.  No.  3.  Ill.  State  Water 
Survey,  Champaign. 

8.  Kinnell,  P.I.A.  1^3.  The  problem  of  assessing 
the  erosive  power  of  rainftill  from  meteorological 
observations.  Soil  Sci.  Soc.  Am.  Proc.  37: 
617-621. 

9.  Kinnell,  P.I.A.  1981.  Rainfall  intensity-kinetic 
energy  relationships  for  soil  loss  prediction.  Soil 
Sci.  Soc.  Am.  J.  45:  153-155. 

10.  Kowall,  J.,  and  H.  H.  Kassam.  1976.  Energy  load 
and  instantaneous  intensity  of  rainstorms  at 
Samaru,  Northern  Nigeria.  Tropical  Agr.  53: 
185-198. 

11.  Lai,  R.  1982.  Effective  conservation  farming 
systems  in  the  humid  tropics.  In  Soil  Erosion  and 
Conservation  in  the  Tropics.  Am.  Soc.  Agron., 
Madison,  Wise.  pp.  57-76. 

12.  Laws,  J.  O.,  and  D.  A.  Parsons.  1943.  The  rela¬ 
tionship  of  raindrop  size  to  intensity.  Trans. ,  Am. 
Geophysical  Union  24:  452-460. 

13.  Marshall,  J.  S.,  and  W.  M.  Palmer.  1948.  The 
distributions  of  raindrops  with  size.  J. 
Meteorology  5:  165-166. 

14.  Meyer,  L.  D.  1981.  How  rainfall  intensity  affects 
intertill  erosion.  Trans.,  ASAE  24(6): 
1,472-1,475. 

15.  Mihara,  Y.  1951.  Raindrops  and  soil  erosion. 
Nat.  Inst.  Agr.  Sci.  (Japan)  Series  A  (No.  1): 
48-51. 

16.  Mualem,  Y.,  and  S.  Assouline.  1986. 
Mathematical  model  for  rain  drop  distribution 
and  rainfall  kinetic  energy.  Trans.,  ASAE  29(2): 
494-500. 

17.  Mueller,  E.  A.  1966.  Radar  cross  sections  from 
drop  size  spectra.  Ph.D.  thesis.  Univ.  Ill., 
Urbana. 

18.  Mueller,  E.  A.,  and  A.  L.  Sims.  1967.  Rain¬ 
drop  distributions  at  Franklin,  North  Carolina. 


Tech.  Rpt.  ECOM-02071-RR  3.  Atmos.  Sci. 
Lab.,  U.S.  Army  Electronics  Command,  Fort 
Monmouth,  N.J. 

19.  Mueller,  E.  A.,  and  A.  L.  Sims.  1967.  Rain¬ 
drop  distributions  at  Island  Beach,  New  Jersey. 
Tech.  Rpt.  ECOM-02071-RR2.  Atmos.  Sci. 
Lab.,  U.S.  .\rmy  Electronics  Command,  Fort 
Monmouth,  N.J. 

20.  Mueller,  E.  A.,  and  A.  L.  Sims.  1967.  Rain¬ 
drop  distributions  at  Majuro  Atoll,  Marshall 
Islaruis.  Tech.  Rpt.  ECOM-02071-RR1.  Atmos. 
Sci.  Lab.,  U.S.  Army  Electronics  Command, 
Fort  Monmouth,  N.J. 

21.  Mueller,  E.  A.,  and  A.  L.  Sims.  1968.  Ef¬ 
fects  of  rainfall  and  drop  size  on  the  M564 
fuze.  Rpt.  No.  98.  Ill.  State  Water  Survey, 
Champaign. 

22.  Mueller,  E.  A.,  and  A.  L.  Sims.  1968.  Rain¬ 
drop  distributions  at  Bogor,  Indonesia.  Tech. 
Rpt.  ECOM-02071-RR5.  Atmos.  Sci.  Lab.,  U.S. 
Army  Electronics  Conunand,  Fort  Momnouth, 
N.J. 

23.  Mueller,  E.  A.,  and  A.  L.  Sims.  1969.  Effects 
of  rainfall  and  drop  size  spectra  on  the  stand¬ 
ard  arid  modified  MTSQ  M564 fuze.  Rpt.  No. 
105.  Ill.  State  Water  Survey,  Champaign. 

24.  Park,  S.  W,  J.  K.  Mitchell,  and  G.  D.  Bubenzer. 

1983.  Rainfall  characteristics  and  their  rela¬ 
tion  to  splash  erosion.  Trans.,  ASAE  26(3): 
795-804. 

25.  Rogers,  J.  S.,  L.  C.  Johnson,  DM. A.  Jones,  and 
B.  A.  Jones,  Jr.  1967.  Sources  of  error  in 
calculating  kinetic  energy  of  rainfall.  J.  Soil  and 
Water  Cons.  22(4):  140-143. 

26.  Stout,  G.  E.,  and  E.  A.  Mueller.  1968.  Survey 
of  relationships  between  rainfall  rate  and  radar 
reflectivity  in  the  measurement  of  precipi¬ 
tation.  J.  Applied  Meteorology  3:  465-474. 

27.  Tracy,  F.  C.,  K.  G.  Renard,  and  M.  M.  Fogel. 

1984.  Rainfall  energy  characteristics  for 
southeastern  Arizona.  In  Water  Today  and 
Tomorrow.  Irrig.  and  Drainage  Div.,  Am.  Soc. 
Civil  Engs.,  New  York,  N.Y.  pp.  559-566. 

28.  Wischmeier,  W.  H.,  and  D.  D.  Smith.  1978. 

Predicting  rainfall  erosion  losses.  Agr.  Handbk. 
537.  Sci.  and  Educ.  Admin.,  U.S.  Dept.  Agr., 
Washington,  D.C.  58  pp.  □ 


Journal  of  Soil  and  Water  Conservation 
Index  to  Volume  45 


Abdalla,  Charles  W.  See  Meij,  E.  Gaynell  McGary 

Abdalla,  Charles  W.  (and  Verlon  K.  “Tony”  Vrana,  and  Marty  Jessen):  View¬ 
point:  Informing  the  groundwater  policy  debate,  168 

Adler,  Kenneth  J.  See  McElfish,  James  M.,  Jr. 

Agencies 

coordination  of  conservation  and  farmland  preservation  programs,  543 

federal  role  in  water  quality  protection,  94,  194,  280,  598 

federal  role  in  wilderness  management,  359,  360 

positions  on  sustainable  agriculture,  93 

total  quality  management  by,  in  conservation  programs,  540 

Agricultural  Land  Retention 
farmer  ambivalence  toward,  489 
program  in  Twin  Cities,  Minnesota,  446 
programs,  and  coordination  with  conservation  programs,  543 
purchase  of  development  rights  programs,  617 

Agriculture 

best  management  practices  to  protect  groundwater,  201 

drainage  wells  and  groundwater  pollution,  336 

effects  on  groundwater  quality.  See  Groundwater 

land-leveling  effects  on  soil  properties,  412 

pesticide  use  in  Sweden,  610 

policies  to  foster  sustainable  agriculture,  24 

policy  versus  the  environment,  8 

soil  erosion  effects  on  profits,  648 

Agriculture,  Sustainable 
applications  in  the  Midwest,  65 

Appropriate  Technology  Transfer  for  Rural  Areas  program,  30 


cash  grain  farming  and,  86 

crop  rotations  for,  68 

defining,  91 

dimensions  of,  13 

economics  of,  18,  45 

energy  conservation  and,  83 

environmental  benefits  of,  34 

farmer  view  of,  96 

flexibility  of,  93 

for  conservation  compliance,  71 

global  view  of,  460 

history  of,  15 

industry  perspective  of,  31 

in  the  Palouse,  73 

in  the  Rough  Fescue  Prairie,  137 

leadership  for,  89 

mainstreaming  into  production  agriculture,  9 

mapping  spatial  dimensions  of  low-input  agriculture,  128 

nitrogen  use  adjustments  for,  140,  144 

policy  aspects  of,  24,  45 

practices  in  Africa,  437 

profitability  of,  18 

reduced  use  of  fertilizers  and  pesticides  in,  132 
research  approaches  for,  51,  55,  58 
research  results  from  USDA  LISA  program,  61 
social  traps  in,  28 
soil  conservation  benefits  of,  34,  42 
wildlife  benefits  of,  98 

Aiken,  J.  David:  Implementation  issues  in  special  groundwater  quality  protec¬ 
tion  areas,  264 


666  Journal  of  Soil  and  Water  Conservation 


than  the  averages  presented  in  this  study. 
The  instantaneous  variations  may  be  impor¬ 
tant  in  soil  erosion.  The  relationship  be¬ 
tween  kinetic  energy  and  soil  detachment  is 
sometimes  nonlinear  and  subject  to  thresh¬ 
old  values.  Consequently,  two  rainfall  events 
that  have  different  sequences  of  kinetic 
energy  flux  but  identical  cumulative  kinetic 
energy  may  lead  to  considerably  different 
rates  of  soil  detachment  (25).  Thus,  average 
drop-size  distribution  functions,  which  mask 
temporal  variations  in  kinetic  energy,  may 
lead  to  inaccurate  estimates  of  erosion. 
Description  of  instantaneous  variations  in 
rainfall  energy  may  be  useful  in  erosion 
estimation  and  may  be  obtained  by  analyses 
of  instantaneous  drop-size  distributions. 
These  analyses  are  recommended  for  future 
research.  Additionally,  raindrop  detachment 
equations  need  to  be  verified  under  natural 
rainfall  conditions.  Finally,  reports  of  ex¬ 
tremely  large  rainfall  energies  in  West  Africa 
{10,  It)  deserve  further  investigation. 
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